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It is well known that males aging had a negative impact on sperm
quality and consequent fertility. This is relevant in turkey industry
where males are raised for semen production when they are from 29
to 60 wk aged. Then, despite the dependence of this industry on arti-
ficial insemination, only fresh semen can be used because sperm cry-
opreservation still not lead to good fertility results. However, little is
known about the aging effect on cryosurvival of turkey spermatozoa.
This work aimed at evaluating the effect of turkey male’s age on the
in vitro quality of semen post-thaw. 5 pools of semen (9-12 ejacu-
lates/pool) were collected from Hybrid Large White toms when males
were 32, 44 and 56 wk old. An aliquot from each pool was taken for the
analysis on fresh semen, the remaining was four-fold extended,
cooled, added with 8% of dimethylacetamide as cryoprotectant and
frozen by dropping 80 µL of semen directly in liquid nitrogen to form
frozen pellets. The samples were quickly thawed at 75°C for few sec-
onds. Sperm mobility (Accudenz swim-down test), viability (SyBr-PI
staining) and osmotic-resistance (HOS-test) were examined on fresh
and post-thawed spermatozoa. Results showed that in fresh semen a
low sperm concentration, mobility and osmotic-resistance were found
in semen collected from 56 wk old turkey compared to that collected
from 32 wk old toms (P<0.05). The freezing/thawing process caused
a significant reduction of semen quality at all ages (P<0.05), however
post-thaw sperm viability was significantly higher (P<0.05) when
males were 32 and 44 wk old compared to that of 56 wk old toms
(34.92±2.97 and 42.31±4.24 vs 23.71±8.79, respectively) and osmotic
resistance was higher (P<0.05) when males were 44 wk old
(33.05±4.80) than 56 wk old (18.46±5.48). These results show that
the age of turkey males influences not only the quality of fresh semen,
but also the cryosurvival of spermatozoa.
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Computer tomography (CT) was used to select eggs with different
yolk/albumen ratios (Y/A) and to check selection method effectiveness
in improving hatched chick body composition and broiler meat traits.
CT selection was used on two genotypes: a dual-purpose genotype
(Tetra-H; Bábolna TETRA Kft.; genotype LL) and a genetic line origi-
nated from Golden Plymouth and selected for growth rate (genotype
EE). CT analysis involved 3500 eggs per genotype. Eggs with the low-
est (10%, n=350), average (10%, n=350), and highest (10%, n=350)
Y/A ratios were incubated. After hatching, 15 chicks per sex and geno-
type (180 in total) were weighed, sexed suppressed, and body proxi-
mate composition was determined. Those remaining were marked
and reared with ad libitum feeding to slaughter at 11 weeks of age.
Slaughter weight was 2.6 and 3.5 kg for LL and EE. Fifteen thighs per
group underwent physiochemical analysis. ANOVA tested effects of
genotype, Y/A ratio, and their interactions. EE hatched chicks were
heavier (36.6 vs 35.5 g; P<0.01) and richer in moisture (76.8 vs 75.5%;
P<0.001) than LL chicks, while LL hatched chicks had higher protein
(16.1 vs 16.8%; P<0.001) and ether extract (3.90 vs 4.37%; P<0.001).
Low Y/A ratio eggs produced heavier chicks with higher moisture and
protein content but lower ether extract. 11-week-old LL broiler meat
was higher in moisture than EE meat (74.9 vs 73.8%; P<0.001) but
ether extract was higher in the latter (4.10 vs 5.12%; P<0.001) due to
higher growth rate and precocity. Genotype affected all the rheological
traits. As expected, EE thighs had significantly higher meat/bone ratio,
fat content, and tibia strength (P<0.001). The low Y/A ratio compared
to the other 2 ratios increased thigh meat content and thus thawing
loss (P<0.05). The results show the Y/A ratio useful in selecting chicks
before hatching and that lower Y/A ratio increased carcass meatiness
with no change in proximate composition.
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Effect of free range production system on chicken car-
cass and meat quality traits
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There is a growing consumer interest towards poultry products com-
ing from unconventional housing systems with outdoor access. A
study was conducted to characterize carcass traits and chemico-phys-
ical properties of chickens labelled free-range (according to the EC
Directive 1538/91) if compared with conventional ones. Free range
female (FR-F) and male (FR-M) chickens were separately raised for
56 and 70 d, respectively, in order to obtain currently marketed prod-
uct categories. They belonged to medium growing Isa strain and had
continuous daytime access to open-air area from 28 d to slaughter age
and indoors stocking density did not exceed 27.5 kg/sqm.
Conventional female (C-F) and male (C-M) chickens belonged to a
fast growing hybrid (Ross 708) and were separately raised for 39 and
50 d, respectively, under intensive conditions in a poultry house under
controlled environmental conditions at a stocking density of 30-32
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kg/m2. Females (FR-F and C-F) and male (FR-M and C-M) birds were
slaughtered into 2 separate sessions. After slaughtering, 20 carcasses
for each group (FR-F, 1.2 kg; FR-M, 1.9 kg; C-F, 1.2 kg; C-M, 2.3 kg)
were randomly selected for evaluating carcass cut-up yields and fif-
teen of them were used to assess quality properties of both breast and
leg meat (skin and meat colour, ultimate pH, drip and cooking losses,
AK-shear force). C birds had dramatic higher carcass and breast meat
yield, whereas FR had higher wing and leg yields (P<0.001). Both
meat and skin of breast and leg coming from FR birds were lighter and
less red and more yellow (P<0.001). Even if no difference were found
in ultimate pH, FR birds exhibited higher water-holding capacity
(lower drip and cooking losses) in both breast and leg meat (P<0.01).
Finally, although shear force did not differ in breast meat, leg from FR
birds were tougher (P<0.001). Overall these data indicate that notice-
able quality trait differences exist between free range and conven-
tional labelled poultry products.
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A study was conducted to compare the microbiological properties of
chickens labelled free-range (according to the EC Directive 1538/91) if
compared with conventional ones. Free range chickens belonging to
medium growing Isa strain were raised for 70 d with continuous day-
time access to open-air area from 28 d to slaughter age and an indoors
stocking density not exceeding 27.5 kg/sqm. Conventional chickens
belonged to a fast growing hybrid (Ross 708) and were raised for 50 d
under intensive conditions. During slaughtering, 20 birds per each
group before and after plucking, after evisceration and refrigeration
(i.e. 5 birds per each step) were randomly collected and used for the
quantitative evaluation (i.e. Log CFU/carcass) of total aerobic bacteria,
Enterobacteriaceae and Campylobacter. Moreover, the detection of
Salmonellawas performed on 5 refrigerated carcasses per group as well
as on their intestines (alsoCampylobacter was assessed) and neck skin
of 10 additional birds. All microbiological determinations were per-
formed using ISO based methods. Moreover Salmonella was further
detected and Campylobacter quantified using traditional and RT-PCR,
respectively. The total aerobic and Campylobacter counts before (i.e.
7.88vs 8.39 and 6.05vs 7.04 Log CFU/carcass) and after (i.e. 7.29 vs 7.75
and 5.09 vs 6.31 Log CFU/carcass) plucking were significantly lower in
free range than conventional birds. The Enterobacteriaceae count
showed the same trend but only after plucking (i.e. 6.42 vs 7.03 Log
CFU/carcass). In both conventional and free range systems, positive
Salmonella neck skin samples collected before refrigeration were
obtained (i.e. 2/5 vs 3/5). However, all carcasses tested after refrigera-
tion but one, belonging to conventional birds, turned out as negative. 
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The aim of this study was to evaluate the effects of protease supple-
mentation to low and high protein diets on the reduction of nitrogen
excretion of heavy broiler chickens. A total of 1320 males Ross 708
one day-old chickens were equally divided into 4 groups according to
the feeding program and housed in 24 pens of 6 m2 each (6 replicates
per group). Two groups received high protein feeds (from 217 to 163
g/kg feed), supplemented (HPP) or not (HP) with protease (15,000
U/kg feed); the other 2 groups received low protein feeds (200 to 144
g/kg feed), supplemented (LPP) or not (LP) with protease (15,000
U/kg feed). Birds were reared on litter till 50 days and slaughtered at
a liveweight of 3.5 kg. The protease promoted a higher nitrogen body
retention only in LPP group (30.6 vs 29.3 g/kg liveweight respectively
for LPP and LP; P<0.05) as well as a lower nitrogen excreted/ingested
ratio (47.9 vs 49.3%; P<0.01). Overall HP and HPP groups showed a
higher nitrogen excretion in comparison with LP and LPP birds (31.8
and 31.8 vs 28.9 and 28.2 g/kg liveweight respectively; P<0.01). The
incidence of foot pad dermatitis was lower in LP and LPP groups
regardless of the protease addition due to the lower litter nitrogen
content (72 vs 78 g/bird) rather than the litter moisture which was
similar among groups. The protein level and the enzyme supplemen-
tation did not affect the production performance with the exception of
feed efficiency which was lower in birds receiving high protein diets
in comparison with those receiving low protein diets (1.98 and 1.98 vs
2.04 and 2.04 respectively for HP, HPP, LP and LPP; P<0.05). Carcass
yields and meat quality too were not affected by the protein level and
enzyme supplementation. In conclusion, low protein diets fed to
heavy broiler chickens reduced the nitrogen excretion while the pro-
tease supplementation improved the nitrogen retention but only
when added to low protein diets.
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The comet assay or single cell gel electrophoresis (SCGE) has become
a recognized method for detecting DNA damage in a variety of verte-
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